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Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  Hew  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 


I  am  forwarding  to  you  a  copy  of  the  Avery  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dans.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire.  In  addition,  a 
copy  of  the  report  has  also  been  furnished  the  owner.  New  Hampshire 
Water  Resources  Board,  Pleasant  Street,  Concord,  New  Hampshire  03301. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 

Sincerely  yours, 


Incl 

As  stated 


/  JOHN  P.  CHANDLER 
f  Colonel,  Corps  of  Engineers 
's-* Division  Engineer 


r'  \ 


AVERY  DAM 
NH  00465 


MERRIMACK  RIVER  BASIN 
LACONIA,  NEW  HAMPSHIRE 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


Identification  No. : 
NHWRB  No . : 

Name  of  Dam: 

Town : 

County  and  State: 
Stream: 

Date  of  Inspection 


NH  00465 
130.02 
AVERY  DAM 
Laconia 

Belknap,  New  Hampshire 
Winnipesaukee  River 
May  31,  1978 


BRIEF  ASSESSMENT 


Avery  Dam  is  a  114  foot  long,  hybrid  concrete  gravity  structure 
with  a  maximum  height  of  approximately  20.5  feet.  The  dam's 
primary  control  features  are  two  20-foot  long  ogee  spillways 
with  electrically  operated,  hinged  leaf  gates,  two  25-foot  long 
ogee  spillways  with  flashboards,  two  5  foot,  9  inch  wide  sluice¬ 
ways  with  stoplogs  and  six  5  foot,  9  inch  wide  openings  with 
timber  sluice  gates  electrically  operated  in  pairs.  The  dam, 
which  is  owned  by  the  New  Hampshire  Water  Resources  Board  (NHWRB), 
is  founded  on  bedrock.  While  a  dam  of  some  type  has  existed  at 
the  site  since  Colonial  times,  the  present  concrete  structure 
was  built  in  1949.  Original  construction  plans  are  available. 

The  dam,  which  lies  on  the  Winnipesaukee  River,  is  used  to  con¬ 
trol  the  level  of  Opechee  Bay  as  the  discharge  from  Lake  Winni¬ 
pesaukee  through  the  upstream  Lakeport  Dam  varies.  The  374 
square  mile  drainage  area  of  gently  to  steeply  sloping  forest 
includes  the  363  square  mile  Lake  Winnipesaukee  drainage  area. 

The  dam's  maximum  impoundment  of  3700  acre-feet  places  it  in  the 
INTERMEDIATE  size  category,  while  its  location  in  heavily  popu¬ 
lated,  downtown  Laconia  results  in  a  HIGH  hazard  potential  classi¬ 
fication  . 

Based  on  the  size  and  hazard  potential  ratings  and  in  accordance 
with  the  Corp's  guidelines,  the  Test  Flood  (TF)  is  the  Probable 
Maximum  Flood  (PMF).  Because  this  dam  is  part  of  a  complex  sys¬ 
tem  of  dams,  lakes  and  channels  which  comprise  the  Winnipesaukee 
River  drainage  basin,  the  PMF  cannot  be  readily  determined;  two 
alternatives  were  therefore  considered.  For  the  larger  TF , 
an  inflow  of  14,000  cfs  yields  a  maximum  outflow  at  the  dam  of 
8000  cfs. 


Avery  Dam  can  handle  this  flow  without  overtopping;  thus,  the 
spillway  is  considered  adequate.  Of  greater  concern,  however, 
is  the  channel  through  Laconia,  which,  due  to  several  obstruc¬ 
tions  including  a  road  bridge  600  feet  downstream  of  the  dam,  can 
pass  only  2600  cfs.  Therefore,  considerable  improvement  in  the 
capacity  of  the  channel  is  recommended. 

The  dam  is  in  GOOD  condition  at  the  present  time.  With  the 
exception  of  the  channel  improvements  and  the  repair  of  one  of 
the  sluice  gates,  only  a  few  relatively  minor  operating  and 
maintenance  improvements  are  necessary.  These  improvements 
include  removal  or  trimming  of  trees  overhanging  the  channel, 
repair  of  eroded  slope  revetment  and  any  associated  undermining 
of  the  right  training  wall's  foundation,  repair  of  deteriorated 
concrete,  institution  of  a  formalized  maintenance  program  on  the 
electrical  and  mechanical  gate  operating  system,  provision  of 
a  handwheel  for  manual  operation  of  the  hinged  leaf  gates  and 
training  of  local  officials  in  dam  operation  in  the  event  of 
emergencies.  Additionally,  the  owner  should  establish  a 
formal  written  flood  and  emergency  warning  system. 


The  majority  of  the  above  recommendations  and  remedial  measures 
should  be  implemented  within  2  years  of  receipt  of  the  Phase 
I  inspection  Report  by  the  owner.  The  repair  of  the  inoperative 
sluice  gates  and  provision  of  a  handwheel  for  the  hinged  leaf 
gates,  however,  should  be  accomplished  within  6  months.  In 
light  of  the  dam's  GOOD  condition,  periodic  technical  inspections 
should  be  scheduled  every  two  years. 
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This  Phase  I  Inspection  Report  on  Avery  Dam 

has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 


Dams,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  inten 
ded  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec¬ 
tion  can  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  Test  Flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  Test  Flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
AVERY  DAM 
SECTION  1 

PROJECT  INFORMATION 

General 

(a)  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  national  program  of  dam  inspection  through¬ 
out  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Goldberg,  Zoino,  Dunnicliff  &  Associates, 
Inc.  (GZD)  has  been  retained  by  the  New  England  Division 
to  inspect  and  report  on  selected  dams  in  the  State  of 
New  Hampshire.  Authorization  and  notice  to  proceed  was 
issued  to  GZD  under  a  letter  of  August  22,  1978  from 
Colonel  Ralph  T.  Garver,  Corps  of  Engineers.  Contract 
No.  DACW  33-78-C-0303  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

(b)  Purpose 

(1)  Perform  technical  inspection  and  evaluation 
of  non-federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  cor¬ 
rection  in  a  timely  manner  by  non-federal  interests 

(2)  Encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
federal  dams. 

(3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 


(c)  Scope 

The  program  provides  for  the  inspection  of  non- 
federal  dams  in  the  high  hazard  potential  category  btsed 
upon  location  of  the  dams  and  those  dams  in  the  signifi¬ 
cant  hazard  potential  category  believed  to  represent  an 
immediate  danger  based  on  condition  of  the  dams. 
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1 . 2  Description  of  Project 

(a)  Location 

The  Avery  Dam  lies  on  the  Winnipesaukee  River  at 
the  outlet  of  Opechee  Bay  in  downtown  Laconia.  The  site 
is  readily  accessible  via  Routes  11,  106  or  107.  The 
portion  of  the  USGS  Winnipesaukee,  N.H.  quadrangle  pre¬ 
sented  on  page  viii  shows  this  locus.  Figure  1  of 
Appendix  B  shows  a  detail  of  the  site  found  in  the  records 
of  the  New  Hampshire  Water  Resources  Board  (NHWRB). 

(b)  Description  of  Dam  and  Appurtenances 

The  dam  is  a  114  foot  long,  hybrid  concrete  gravity 
structure  consisting  of  a  "U"  shaped  core  configuration 
with  extended  wings  (Page  B-3).  Provisions  for  flow  are 
incorporated  in  all  components  of  the  structure.  The 
main  spillway  of  the  structure,  located  within  the  "U" 
section,  consists  of  two  20-foot  long  ogee  sections  with 
electrically  operated,  hinged  leaf  gates  separated  by  a 
buttress  pier  and  two  side  ogee  spillways,  both  25  feet  in 
length,  equipped  with  flashboards  (Page  B-4).  The  elec¬ 
trically  operated  hinged  leaf  gates  have  a  range  of  3.25 
feet  in  elevation  and  have  provisions  for  manual  operation. 
The  side  sections  of  the  spillway  are  equipped  with  flash- 
boards  3.25  feet  high.  The  wing  extension  to  the  left 
abutment,  which  is  approximately  42  feet  long,  contains 
six  electrically  operated  (two  in  tandem)  sluice  gates. 

The  wing  extension  to  the  right  abutment,  which  is  approxi¬ 
mately  13  feet  long,  contains  a  dual  sluiceway  equipped 
with  stoplogs.  The  structure  has  a  maximum  height  above 
the  streambed  of  approximately  20.5  feet  and  is  founded 
on  bedrock . 

Operation  of  the  two  hinged  leaf  gates  is  through  indi¬ 
vidual  Type  SMB-0  "Limitorque"  electrical  operators 
which  may  also  be  manually  controlled  by  use  of  a  handwheel. 
The  operator  provides  power  through  a  shaft  to  each  end 
of  the  gate,  from  which  point  cables  fastened  to  the  gate 
permit  the  gate  to  be  raised  or  lowered  as  desired.  The 
operator  has  a  gear-head  type  drive  motor,  torque  limit 
and  gate  travel  limit  switches,  reversing  starter  with 
over-load  relays,  open-close-stop  position  push  buttons 
and  indicating  lights  (red-gate  closed,  green-gate  open). 
Conversion  from  electrical  to  manual  operation  is  accomp¬ 
lished  through  a  lever  which  mechanically  disconnects  the 
motor  from  the  gear  train. 
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The  wing  extension  to  the  left  abutment  contains 
six  5  foot,  9  inch  wide  openings  equipped  with  timber 
sluice  gates  approximately  6  foot,  3  inches  wide  and  9 
feet  high.  The  gates  have  a  5  foot  operational  range 
and  are  operated  in  pairs  by  electrical  or  manual  means. 

The  wing  extension  to  the  right  abutment  incor¬ 
porates  dual  sluiceway  openings  5  feet,  9  inches  in 
width  with  inverts  3.75  feet  below  the  permanent  spillway 
crest.  At  the  time  of  the  visual  inspection,  stoplogs 
were  set  3.25  feet  above  the  permanent  spillway  crest. 

The  right  abutment,  which  is  approximately  4  feet 
thick,  is  cast  in  front  of  and  forms  an  integral  part  of 
the  foundation  for  a  renovated  mill  building  which  is 
constructed  immediately  adjacent  to  the  dam.  This  building 
has  been  designated  as  a  National  Historic  Landmark.  The 
downstream  extension  of  this  abutment  consists  of  a  double 
wingwall  approximately  100  feet  long.  The  face  of  the 
exterior  wall  is  in  line  with  the  abutment  and  the  top  of 
the  wall  was  constructed  to  approximately  the  permanent 
spillway  crest  elevation.  The  rear  wall  is  set  approxi¬ 
mately  3.5  feet  back  from  the  face  of  the  exterior  wall 
and  is  approximately  3  feet  higher  in  elevation.  Reinforc¬ 
ing  rods,  acting  as  tiebacks  and  spaced  at  approximately 
3  feet  O.C.,  extend  from  the  top  of  the  exterior  wall  and 
are  embedded  in  the  back  wall.  Weep  holes  are  located 
approximately  12  inches  below  the  top  of  the  exterior 
wall  and  are  spaced  3  to  4  feet  apart.  Slope  revetment 
consisting  of  mortar  bound  rubble  stone  has  been  placed 
in  front  of  the  abutment  and  wingwall. 

A  reinforced  concrete  walkway  spans  over  all  com¬ 
ponents  of  the  water  control  structure.  Removable  gal¬ 
vanized  steel  gratings  permit  access  over  the  dam's 
various  control  features. 

Approximately  0.25  miles  upstream  of  the  dam,  an 
underground  concrete  conduit  kno«’n  as  the  Perly  Canal 
carries  water  from  Opechee  Bay  to  a  water  wheel  at  the 
Allen  Rogers  Corporation  some  distance  west  of  the  dam. 

The  water  wheel  discharges  into  a  channel  which  rejoins 
the  river  downstream  of  the  dam. 

( c )  Size  Classification 

The  dam's  maximum  impoundment  of  3700  acre-feet 
falls  within  the  1000  acre-feet  to  50,000  acre-feet  range 
which  defines  the  INTERMEDIATE  size  category  as  outlined 
in  the  "Recommended  Guidelines." 


Hazard  Potential  Classification 


The  location  of  the  dam  in  a  heavily  populated, 
urban  location  with  a  large  number  of  low-lying  buildings 
immediately  downstream  warrants  a  HIGH  hazard  potential 
classification . 

( e )  Ownership 

The  NHWRB  owns  this  dam.  Key  officials  are: 
Chairman  George  McGee,  Chief  Engineer  Vernon  Knowlton, 
Assistant  Chief  Engineer  Donald  Rapoza  and  Staff  Engineer 
Gary  Kerr.  The  Board's  telephone  number  is  (603)  271-3406 
and  it  can  also  be  reached  through  the  State  Capitol 
operator  at  (603)  271-1110. 

The  Board  purchased  the  dam  in  1973  from  the  Avery 
Dam  Corporation,  an  association  of  local  residents  and 
businesses  having  part  ownership  in  the  dam  and  water 
rights . 

( f )  Operator 

The  NHWRB  has  a  permanent  dam  tender  who  operates 
the  Lakeport ,  Avery  and  Lochmere  dams  and  several  smaller 
structures.  All  dam  operations  are  directed  by  the  Board 
and  the  operator  can  be  contacted  through  the  individuals 
listed  in  subparagraph  (e)  above.  The  plant  engineer  for 
the  Allan  Rogers  Corporation  of  Laconia,  Mr.  Adrian  Lei, 
can  also  operate  the  dam  in  the  event  of  an  emergency. 

(  g )  Purpose  of  Dam 

The  primary  purpose  of  the  dam  at  present  is  to 
maintain  the  level  of  Opechee  Bay  within  reasonable 
limits  as  the  discharge  from  Lake  Winnipesaukee  through 
the  upstream  dam  at  Lakeport  varies  with  the  weather  and 
channel  conditions. 

Design  and  Construction  History 


Page  B-6  of  Appendix  B  presents  a  recent  newspaper 
article  by  Mr.  James  P.  Rogers  of  the  Allan  Rogers  Cor¬ 
poration  which  describes  in  detail  the  history  of  the 
Avery  Dam  from  Colonial  times  to  the  advent  of  state 
ownership  in  1973.  The  NHWRB  installed  the  dam's 
electrical  operating  facilities  in  1976. 


Normal  Operational  Procedures 


The  NHWRB  operator  visits  the  dam  at  least  every 
other  day  and  reports  gage  readings  back  to  the  Concord 
office.  Engineers  at  the  head  office,  in  turn,  direct 
any  gate  operations  necessitated  by  the  operator's  input 
The  Board  does  not  draw  down  Opechee  Bay  in  late  summer 
or  fall,  as  is  the  case  with  many  of  their  other  dams. 

Pertinent  Data 

(a)  Drainage  Area 

Avery  Dam  must  pass  flow  from  the  Lake  Winni- 
pesaukee  and  Opechee  Bay  drainage  areas  which  cover  374 
square  miles.  In  general,  the  area  is  forested  and 
gently  sloping,  although  regions  of  steeply  sloping 
terrain  border  the  lake  at  some  points.  The  area  is  a 
major  recreational  center  and,  as  such,  has  considerable 
development  all  around  it  and  on  the  many  islands  in  the 
lake . 

Discharge  at  Dam  Site 


( 1)  Outlet  Works 

The  outlet  works  at  the  dam  consist  of  the 
six  electrically  operated  timber  sluice  gates 
and  the  dual  sluiceway  with  stoplogs.  Both  the 
sluice  gate  and  sluiceway  openings  are  5  feet,  9 
inches  wide  and  have  inverts  at  elevation  484.5. 
The  sluiceway  stoplogs  are  installed  and  removed 
manually,  while  the  operation  of  the  timber  sluice 
gates  is  described  in  subparagraph  1.3(g)  below. 

(2)  Maximum  Known  Flood  at  Dam  Site 


There  is  no  complete  record  of  discharges 
at  Avery  Dam,  but  historical  records  are  maintained 
upstream  at  the  Lakeport  Dam  (USGS  Gauge  #01080500) 
and  downstream  at  the  USGS  Gauge  #01081000  in 
Tilton,  N.H.  The  peak  recorded  flow  at  Lakeport 
Dam  occurred  March  31,  1936  and  is  2890  cfs.  A 
peak  flow  of  3810  cfs  was  recorded  at  the  Tilton 
gauge  on  September  21,  1938. 


(3)  Spillway  capacity  at  maximum  pool  elevation 
(assuming  no  tailwater):  5860  cfs  at  elevation 
495.5. 


•  .  t 


(c) 


(d) 


(e) 


(4)  Gate  capacity  at  normal  pool  elevation 
(assuming  no  tailwater):  2280  at  elevation 
491.5. 

(5)  Gate  capacity  at  maximum  pool  elevation 
(assuming  no  tailwater):  2860  cfs  at  elevation 
495.5 

(6)  Total  discharge  capacity  at  maximum  pool 

elevation:  8720  cfs  at  elevation  495.5 

Elevation  (ft.  above  MSL) 

(1)  Top  of  dam:  496.5  (walkway) 

495.5  (top  of  abutment  wall) 

(2)  Maximum  pool:  495.5 

(3)  Recreational  pool:  491.5 

(4)  Spillway  crest:  491.5  (gates  up) 

488.25  (gates  down) 

(5)  Streambed  at  centerline  of  dam:  478+  (upstream) 

476+  (downstream) 

(6)  Maximum  tailwater:  492  (calculated  for  a  500 
year  flow  of  4400  cfs) 

Reservoir 

(1)  Length  of  recreational  pool:  2  miles 

(2)  Storage  of  recreational  pool:  1900  acre-feet 

(3)  Storage  of  maximum  pool:  3700  acre-feet 

(4)  Area  of  reservoir:  450+  acres 
Dam 

(1)  Type:  Concrete  gravity 

(2)  Length:  114  feet 

(3)  Height:  20.5  feet  structural 

17.5  feet  hydraulic 
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(5)  Side  slopes:  Upstream  -  1:4.8 

Downstream  -  vertical 

(6)  Cutoff  and  grout  curtain:  Unknown 
( f )  Spillway 

(1)  Type:  Concrete  ogee 

(2)  Length  of  weir:  90  feet 

(3)  Crest  elevation:  491.5  (gates  up) 

488.25  (gates  down) 

(4)  Gates:  Electrically  operated  leaf  gates  on 

two  20  foot  sections 

Flashboards  on  two  25  foot  long  side 

sections 

(5)  U/S  channel:  4000  feet  of  restricted  channel 

from  Opechee  Bay  including  3 
bridges 

(6)  D/S  channel:  Wide  with  rubble  walls  but 

restricted  at  bridge  600  feet 
downstream 


(g)  Regulating  Outlets 

Basic  information  regarding  the  dam's  regulating 
outlets  is  discussed  in  subparagraphs  1.2  and  1.3(b)(1) 
above.  With  regard  to  the  sluice  gates,  adjacent  gates 
are  electrically  operated  in  tandem  by  Type  SMB-00 
"Limitorque"  operators  and  Rodney  Hunt  BS-5004  bench 
stands.  The  operators  include  all  the  major  design 
features  of  the  larger  SMB-0  units  described  in  sub- 
paragraph  1.2(b)  above.  Stoplogs  can  be  installed  on  the 
upstream  side  of  the  sluice  gates  for  maintenance  purposes. 


SECTION  2  -  ENGINEERING  DATA 


2 . 1  Design  Records 

The  design  of  the  Avery  Dam  is  innovative  and  maximizes 
discharge  capacity  in  a  very  restricted  area.  None  of  the 
original  hydrologic,  hydraulic  or  structural  calculations  are 
available.  The  Limitorque  Corp.  of  King  of  Prussia,  PA  designed 
the  electrical  operating  mechanisms  installed  in  1976. 

2.2  Construction  Records 


The  construction  plans  for  the  dam,  included  at  Appendix 
B,  are  quite  detailed.  The  plans  adequately  present  most 
important  features  of  the  dam  itself.  No  information  regarding 
the  progress  of  construction,  particularly  foundation  conditions 
is  available,  however.  The  files  of  the  NHWRB  contain  consid¬ 
erable  information  on  the  installation  of  the  electrical  operat¬ 
ing  mechanisms  in  1976. 

2 . 3  Operational  Records 

The  NHWRB  operates  the  dam  in  a  manner  consistent  with 
its  intended  purpose  and  engineering  features  and  maintains 
satisfactory  records  of-  the  dam's  operation. 

2 . 4  Evaluation  of  Data 

(a)  Availability 

Neither  design  calculations  nor  as-built  drawing 
are  available,  if  indeed  they  exist.  While  the  original 
construction  drawings  are  available  and  quite  detailed, 
the  lack  of  design  data  and  information  on  foundation 
conditions  results  in  a  marginal  evaluation  for  avail¬ 
ability  . 

(b )  Adequacy 

The  lack  of  in-depth  engineering  data  does  not 
permit  a  definitive  review.  Therefore,  the  adequacy  of 
this  dam  cannot  be  assessed  from  the  standpoint  of  review¬ 
ing  design  and  construction  data.  The  assessment  is  thus 
based  primarily  on  the  visual  inspection,  past  performance 
history  and  sound  engineering  judgement. 

(c )  Validity 

Since  the  observations  of  the  inspection  team 
generally  confirm  the  available  written  and  verbal  data, 
these  sources  of  information  warrant  a  satisfactory  evalu¬ 
ation  for  validity. 


SECTION  3  -  VISUAL  OBSERVATIONS 


Findings 

(a)  General 


The  Avery  Dam  is  in  GOOD  condition  at  the  present 
time  and  requires  no  immediate  remedial  measures  for 
continued  safe  operation. 

(b )  Dam 


( 1 )  Right  Abutment 

Inspection  of  the  right  abutment  revealed  no 
structural  defects  except  at  the  transition  from 
the  right  sluiceway  training  wall.  The  interface 
between  these  components  is  open ,  probably  due  to 
shrinkage  of  mass  concrete  in  the  abutment.  Super¬ 
ficial  cracking  of  the  abutment  adjacent  to  the 
training  wall  may  be  attributable  to  construction 
procedures . 

(2)  Left  Abutment  (Photo  1) 

The  left  abutment  consists  of  a  massive, 
coarse  grained  granite  outcrop.  The  concrete 
forming  the  sluice  gate  section  is  cast  directly 
against  the  outcrop.  The  rock  itself  is  moderately 
jointed.  Just  downstream  of  the  sluice  gate  section 
three  small  seepages  through  joints  in  the  rock  are 
visible.  The  largest  of  the  three,  which  is  less 
than  one  gpm,  emanates  from  a  joint  open  1/2  to  2 
inches . 

( 3 )  Hinged  Leaf  Gated  Spillways 

The  twin  spillways  equipped  with  hinged  leaf 
gates  are  in  good  condition  with  the  exception  of 
minor  spalls  on  the  spillway  surface;  cracking  and 
ef f lourescence  are  not  in  evidence.  However,  the 
top  of  the  buttress  pier  dividing  this  spillway 
is  severely  spalled  immediately  below  the  concrete 
walkway.  In  addition,  minor  erosion  is  evident 
on  the  downstream  side  of  the  buttress  between  2 
to  6  feet  above  the  tailwater  level.  The  two 
gates  operated  properly. 


At  the  time  of  inspection,  the  structural 
supporting  members  and  the  hinged  leaf  gate 
operating  mechanism  were  in  good  condition.  The  two 
hinged  leaf  gates  were  opened  and  closed  utilizing 
electrical  power  and  operated  satisfactorily. 

Neither  gate  was  operated  utilizing  a  handwheel 
as  none  was  available  at  the  site  that  is  compatible 
with  the  operator  shaft. 

(4 )  Side  Spillways 

With  the  exception  of  minor  surface  erosion 
on  their  crests,  the  side  spillways  are  in  good 
condition  with  no  evidence  of  spalls,  cracks  or 
ef f lourescence .  The  timber  flashboards  are  in 
good  condition. 

( 5 )  Sluice  Gate  Structure 


With  the  exception  of  the  dividing  pier 
between  the  sluice  gate  openings  adjacent  to 
the  left  abutment,  the  concrete  is  in  good  condition 
with  minor  exceptions.  The  base  of  the  most  west¬ 
erly  pier  was  subjected  to  erosion;  however,  proper 
maintenance  has  arrested  further  deterioration. 

The  outlet  sill  of  this  structure  has  also  suffered 
minor  surface  erosion  exposing  stone  aggregate. 

At  the  time  of  inspection  the  structural  support¬ 
ing  members,  sluice  gates  and  operating  gate  mechan¬ 
isms  appeared  to  be  in  good  condition.  An  attempt 
was  made  to  open  and  close  all  six  sluice  gates 
utilizing  electrical  power  and  the  three  operators. 

The  two  right  hand  tandem  units  were  raised  and 
lowered  and  operated  satisfactorily.  The  left  hand 
tandem  unit  would  not  open  utilizing  electrical 
power  and  "blew"  fuses.  An  attempt  to  open  this 
unit  by  manual  operation  was  to  no  avail. 

(6)  Dual  Sluiceway  Openings  (Photo  2) 

The  sluiceway  openings  adjacent  to  the  right 
abutment  exhibit  superficial  erosion,  particularly 
on  the  outlet  apron.  More  serious  erosion  is 
evident  at  the  base  of  the  training  wall  adjacent 
to  the  side  spillway.  The  base  of  this  wall, 
though  not  a  structural  encumberance ,  is  completely 
eroded  from  approximately  12  inches  above  the  con¬ 
crete  outlet  apron  to  an  estimated  depth  of  6  inches 
into  the  apron. 
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Additionally,  the  construction  joint  between 
this  wall  and  the  adjacent  buttress  is  open  with 
minor  evidence  of  ef f lourescence .  The  stoplogs 
contained  within  this  structure  are  in  good 
condition . 

Appurtenant  Structures 

(1)  Concrete  Walkway  (Photo  3) 


The  concrete  walkway  is  in  fair  condition. 
The  walkway  suffers  from  extensive  cracking, 
spalling  and  ef f lourescence  over  the  buttress 
dividing  the  hinged  leaf  gated  spillways.  Minor 
hairline  cracking  and  associated  eff lourescence 
is  also  evident  at  the  four  reentrant  corners  of 
the  walkway.  The  removable  galvanized  steel 
service  gratings  are  in  good  condition. 

(2)  Downstream  Training  Wall  (Photo  4) 


The  concrete  in  both  the  front  and  back 
walls  is  in  good  condition.  However,  the  slope 
revetment  placed  as  toe  protection  adjacent  to 
the  front  wall  has  been  seriously  eroded.  Prob¬ 
ings  reveal  that  voids  up  to  6  feet  in  depth  occur 
under  the  foundation  of  the  front  wall;  approxi¬ 
mately  6  feet  of  the  front  wall  footing  are  exposed 

( 3 )  Pipe  Rail  Fences 

The  pipe  rail  fences  around  the  perimeters 
of  the  walkways  are  in  good  condition  and  do  not 
exhibit  any  signs  of  corrosion  or  deterioration. 

(4)  Abandoned  Intake  Channel 

A  short  distance  upstream  of  the  right  abut¬ 
ment  is  an  intake  channel  which  permitted  the 
diversion  of  water  into  the  building  constructed 
on  the  right  abutment  of  the  dam;  this  structure, 
formerly  a  mill,  has  since  been  converted  into 
an  office  building.  The  channel  itself  is  now 
blocked  by  concrete  and  warrants  no  further  consid 
eration . 


<d) 


Reservoir 


An  inspection  of  the  reservoir  shore  revealed  no 
evidence  of  movement  or  other  instability.  No  signifi¬ 
cant  sedimentation  exists  behind  the  spillway,  although 
minor  sedimentation  was  observed  along  much  of  the  4000 
foot  long  channel  immediately  upstream  of  the  dam. 
Observation  of  the  surrounding  area  revealed  no  work  in 
progress  or  recently  completed  which  might  increase  the 
flow  of  sediment  into  the  bay.  On  the  other  hand,  improve¬ 
ments  made  on  the  upstream  right  bank  by  the  Bureau  of 
Recreation,  U.S.  Department  of  Interior,  will  significantly 
decrease  any  erosion  from  this  area.  Additionally,  there 
were  no  major  changes  to  the  surrounding  watershed  which 
might  adversely  affect  the  runoff  characteristics  of  the 
basin.  As  will  be  discussed  in  Section  5,  there  are 
three  bridges  across  the  approach  channel  to  the  dam  which 
do  create  some  degree  of  flow  restriction  in  the  Winnipe- 
saukee  River.  As  the  dam  lies  in  downtown  Laconia,  there 
is  heavy  development  all  around  Opechee  Bay  and  the 
channel  leading  from  the  bay  to  the  dam. 

(e)  Downstream  Channel  (Photo  4) 

There  are  no  downstream  conditions  which  adversely 
affect  the  operation  of  the  dam  or  which  pose  a  hazard  to 
the  safety  of  the  structure. 

The  effects  of  the  constriction  created  by  the 
Main  Street  bridge  some  600  feet  downstream  of  the  dam 
are  discussed  in  detail  in  Section  5.  Basically,  the 
presence  of  the  bridge  will  create  tailwater  levels  in 
the  event  of  the  Test  Flood  (TF)  sufficient  to  cause  the 
dam  to  operate  in  the  deep  submergence  mode.  From  a 
stability  point  of  view,  the  existence  of  a  high  tail- 
water  is  beneficial  to  the  structure. 

The  erosion  of  the  slope  revetment  along  the  right 
training  wall  presents  no  hazard  to  the  dam  ,  but  requires 
attention  to  prevent  potential  undermining  of  the  building 
foundations . 

3.2  Evaluation 


Because  this  dam  is  of  basically  straightforward  design 
and  because  most  of  its  major  components  are  accessible  for 
examination,  the  visual  inspection  permitted  an  overall  satis¬ 
factory  evaluation  of  those  items  which  affect  the  safety  of 
the  structure. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures 


As  mentioned  previously,  the  NHWRB's  dam  tender  visits 
the  dam  at  least  every  other  day  and  reports  gage  readings 
back  to  the  Board's  engineering  section.  The  engineering  sec¬ 
tion,  in  turn,  directs  any  operations  deemed  necessary.  The 
Board  does  not  draw  this  dam  down  in  the  late  summer  or  early 
fall,  as  is  the  case  with  many  of  its  other  dams. 

4.2  Maintenance  of  Dam 


The  dam  operator  also  inspects  the  condition  of  the  dam 
during  his  visits  and  periodically  files  a  written  report  with 
the  Board.  The  engineering  section  then  initiates  whatever 
actions  are  necessary  to  effect  repairs.  Additionally,  engi¬ 
neers  from  the  Board  inspect  the  dam  periodically. 

4 . 3  Maintenance  of  Operating  Facilities 

The  procedures  outlined  in  section  4.2  also  apply  to  all 
operating  facilities. 

4 . 4  Description  of  Any  Warning  System  in  Effect 
No  formal  warning  system  exists  for  this  structure. 

4.5  Evaluation 


The  operation  and  maintenance  of  this  dam  are  well 
organized  and  accomplished  satisfactorily.  Because  of  the 
dam's  HIGH  hazard  potential  classification,  the  lack  of  a 
formal,  written  flood  and  emergency  warning  system  is  a 
significant  deficiency.  Section  7  includes  some  recommda- 
tions  concerning  the  maintenance  of  the  electric  gate  operat 
ing  mechanisms. 


SECTION  5  -  HYDROLOGIC/HYDRAULIC 


Evaluation  of  Features 


( a )  Design  Data 


The  available  data  relevant  to  Avery  Dam  comes 
from  three  primary  sources:  (1)  the  New  Hampshire  Water 
Resources  Board  (NHWRB)  files  on  the  dam  ,  which  include 
1947  drawings  by  Roland  S.  Burlingame  for  a  recon¬ 
struction  in  that  year  and  an  approximate  discharge 
rating  table  for  the  new  sluice  gates  installed  in  1976, 
(2)  the  backup  file  for  the  Flood  Insurance  Study  of 
Laconia,  N.H.  prepared  for  the  Federal  Insurance  Adminis¬ 
tration  by  Anderson-Nichols  &  Company,  Inc.  of  Concord, 
N.H.  and  (3)  a  flood  control  report  on  the  Winnipesaukee 
River,  prepared  by  Fenton  G.  Keyes  Associates  for  the 
Corps  of  Engineers,  New  England  Division,  in  1957. 

No  design  flow  data  were  available  in  any  of  .these 
references.  The  1957  Keyes  report  determined  that  the 
maximum  safe  capacity  of  the  Winnipesaukee  River  through 
Laconia  was  2600  cfs.  This  capacity  was,  in  general, 
reconfirmed  by  the  Flood  Insurance  Study  evaluation. 

The  NHWRB  file  contains  an  estimated  discharge  rating 
for  each  of  the  new  (1976)  underflow  sluice  gates.  The 
capacities  determined  appear  to  be  somewhat  optimistic 
and  the  associated  assumptions  are  not  available.  For 
this  study  more  conservative  assumptions  were  made  when 
determining  the  capacity  of  those  gates. 

( b )  Experience  Data 

Experience  data  for  Avery  Dam  is  discussed  in 
subparagraph  1.3  (b)  (2). 

( c  )  Visual  Observation 


The  dam  is  well  maintained  and  operated  on  a  con¬ 
tinual  basis  by  the  NHWRB.  The  banks  of  the  river  up¬ 
stream  of  the  dam  are  at  basically  the  same  elevation  as 
the  top  of  the  dam  and,  thus,  if  the  dam  was  overtopped, 
the  flow  would  immediately  spread  out  over  the  surrounding 
area.  Downstream  and  adjacent  to  the  dam  is  the  central 
commercial  area  of  Laconia. 


The  Main  Street  bridge  is  a  severe  restriction  downstream 
with  a  maximum  capacity  of  approximately  2600  cfs.  The 
constraint  on  flows  in  Laconia  is  therefore  the  bridge 
and  not  Avery  Dam,  which  is  equipped  with  sufficient 
spillways  and  gates  to  handle  substantially  higher  flows. 

( d )  Overtopping  Potential 

The  hydrologic  conditions  of  interest  in  this 
Phase  I  investigation  are  those  required  to  assess  the 
adequacy  of  the  dam  in  terms  of  its  overtopping  potential 
and  its  ability  to  safely  allow  an  appropriately  large 
flood  to  pass.  This  includes  the  determination  of  a  Test 
Flood  (TF)  and  a  comparison  of  that  peak  flow  to  the  dis¬ 
charge  and  storage  capacities  of  the  structure. 

The  Corps  of  Engineers'  (COE)  "Recommended 
Guidelines"  for  the  Dam  Safety  Inspection  Program  provides 
guidance  on  the  selection  of  a  Test  Flood  (TF)  based  on 
the  hazard  and  size  classifications  of  the  structure. 

For  a  structure  classified  as  INTERMEDIATE  in  size  and 
HIGH  in  hazard,  the  recommended  TF  inflow  to  the  reser¬ 
voir  above  the  dam  is  the  Probable  Maximum  Flood  (PMF). 

For  New  England,  a  PMF  resulting  from  19"  of  runcff  is 
to  be  assumed.  A  chart  of  "Maximum  Probable  Flood  Peak 
Flow  Rates"  as  a  function  of  drainage  area  and  general 
topography  was  provided  by  the  New  England  Division, 

Corps  of  Engineers. 


The  PMF  cannot  be  directly  determined  for  Avery 
Dam  in  a  convenient  manner.  The  dam  is  part  of  a  complex 
hydrologic  and  hydraulic  system  consisting  of  the  various 
dams,  lakes,  and  channels  that  comprise  the  Winnipesaukee 
River  drainage  basin.  The  drainage  area  at  Avery  Dam  is 
374  square  miles;  but,  of  that  total,  363  square  miles 
are  located  upstream  of  Lakeport  Dam,  which  controls  Lake 
Winnipesaukee  during  normal  conditions.  During  periods 
of  high  flow  the  narrow  channel  and  bridge  at  the  Weirs 
becomes  the  hydraulic  control  for  Lake  Winnipesaukee. 

The  area  upstream  of  that  constriction  is  351  square 
miles.  The  surface  area  of  Lake  Winnipesaukee  is  72 
square  miles,  the  area  of  Paugus  Bay  which  lies  between 
Lakeport  Dam  and  the  Weirs  is  2.0  square  miles,  and  the 
area  of  Opechee  Bay  between  Avery  Dam  and  Lakeport  Dam 
is  0.7  square  miles. 


Between  Avery  Dam  and  Opechee  Bay  there  are  three  con¬ 
strictive  bridges  and  sufficient  head  losses  to  cause 
an  approximate  two  foot  rise  in  water  surface  during 
flood  flows. 

When  considering  the  behavior  of  this  system  during 
an  extreme  rainfall  event,  or  combined  rainfall-snowmelt 
event,  it  is  necessary  to  consider  the  relative  timing 
of  the  peak  flows  through  each  major  constriction.  A 
complete  analysis  would  include  a  detailed  hydrologic 
or  hydraulic  routing  of  an  assumed  rainfall  distribution 
through  the  system  with  time;  but  that  degree  of  detail 
is  beyond  the  scope  of  a  Phase  I  investigation.  For  this 
study,  two  alternative  cases  are  considered. 

The  first  estimate  would  result  from  direct  runoff 
from  the  area  below  Lakeport  Dam,  but  above  Avery  Dam, 
added  to  a  base  flow  from  Lakeport .  For  the  11  square 
mile  drainage  area  below  Lakeport,  a  runoff  rate  of  1000 
csm  would  be  feasible  based  on  the  COE  PMF  runoff  curve. 
Normal  operations  at  Lakeport  seek  to  limit  flow  to  about 
2600  cfs  to  minimize  downstream  flooding.  For  this  case, 
an  assumed  baseflow  of  3000  cfs  is  used.  Thus,  the  total 
peak  inflow  to  Opechee  Bay  and  the  section  of  river  above 
Avery  Dam  would  be  14000  cfs. 

The  second  case  considered  would  occur  later  in 
time  when  Lake  Winnipesaukee  rises  to  its  maximum  eleva¬ 
tion  and  thus  produces  a  peak  flow  through  the  Weirs  and 
Lakeport  Dam.  This  flow  must  then  be  combined  with  the 
residual  runoff  from  the  falling  limb  of  the  runoff  hydro¬ 
graph  for  the  incremental  area  below  Lakeport.  Based  on 
an  assumed  rise  of  five  feet  on  Lake  Winnipesaukee  as  a 
result  of  a  19  inch  runoff,  discharge  of  6200  cfs  at  the 
Weirs  is  estimated.  For  the  incremental  area  downstream 
of  Lakeport,  a  runoff  rate  of  300  csm  is  estimated  for 
the  falling  side  of  the  hydrograph.  Thus,  a  peak  inflow 
to  Opechee  Bay  of  9,500  cfs  results. 

The  greater  inflow  estimate  of  14000  cfs  was  then 
selected  for  development  of  the  Test  Flood.  This  flow 
would  then  be  attenuated  by  the  surcharge  storage  available 
on  Opechee  Bay  due  to  backwater  effects  from  Avery  Dam  and 
the  three  bridges  upstream  of  the  dam.  An  exact  computa¬ 
tion  of  this  attenuation  would  again  require  a  complete 
routing  starting  with  an  assumed  runoff  hydrograph  for  the 
entire  storm. 


After  considering  the  capacities  of  the  structures  and 
surface  area  of  the  bay,  a  Test  Flood  of  8000  cfs  for 
the  Avery  Dam  site  was  selected  as  a  reasonable  estimate 
of  the  peak  flow  at  the  structure. 

This  peak  flow  is  then  compared  to  the  capacity  of 
the  dam's  outlet  works.  The  dam,  if  considered  indepen¬ 
dent  of  backwater  conditions,  could  handle  the  Test  Flood 
without  overtopping  the  abutments.  The  necessary  head¬ 
water  to  pass  8000  cfs  is  approximately  495  feet  (MSL),  or 
0.5  feet  below  the  abutment  walls  at  the  sides  of  the 
dam.  This  assumes,  however,  that  the  dam  is  functioning 
as  a  combined  free  overflowing  spillway  and  sluice  gate 
without  significant  tailwater.  In  reality,  these  condi¬ 
tions  could  not  exist  as  long  as  the  Main  Street  bridge 
remained  in  place.  The  Flood  Insurance  Study  for  Laconia 
produced  backwater  profiles  for  the  Winnipesaukee  River 
using  the  HEC-2  program  and  surveyed  cross-sections. 

For  a  peak  flow  of  approximately  4400  cfs  (500-year  flood) 
this  study  shows  a  tailwater  elevation  of  492  feet  (MSL) 
below  the  dam.  This  is  4-feet  above  the  spillway  crest 
and  2.5  feet  above  the  top  of  the  sluice  gate  openings. 
Given  that  the  test  flood  is  nearly  twice  the  500-year 
flow  used  for  the  Flood  Insurance  Study,  it  is  apparent 
that  the  dam  will  be  overtopped  from  the  backwater  and, 
thus,  will  operate  in  a  deep  submergence  mode.  Since 
the  water  surfaces  above  and  below  the  dam  would  be 
expected  to  be  approximately  the  same,  the  danger  to 
the  dam  relative  to  failure  of  the  structure  from  high 
hydrostatic  pressures  is  less  than  when  a  more  moderate 
flow  is  occurring  with  the  pond  full,  but  without  a  sig¬ 
nificant  tailwater.  If,  during  the  course  of  a  PMF 
magnitude  flood,  the  Main  Street  bridge  was  to  wash  out, 
the  dam  would  be  left  to  stand  independently.  It  could, 
however,  pass  the  given  flow  assuming  that  all  the 
sluice  gates  are  wide  open,  the  top  three  feet  of  stop- 
logs  are  removed,  the  leaf  gates  are  completely  lowered 
and  the  flashboards  wash  out. 

The  normal  pool  elevation  behind  the  dam  is  491.5 
feet  (MSL).  If  all  the  gates  are  open  and  no  tailwater 
exists,  the  discharge  capacity  of  the  dam  at  492  feet 
(MSL),  or  0.5'  above  normal,  is  4544  cfs.  This  analysis 
concurs  with  previous  studies  of  the  Winnipesaukee  River 
which  conclude  that  Avery  Dam  itself  has  sufficient 
capacity  to  handle  most  floods,  but  that  the  channel 
above  and  below  the  dam  cannot  pass  equivalent  flows. 


Hydrologic /Hydraulic  Evaluation 


The  results  of  the  hydrologic  and  hydraulic  assessment 
indicate  that  Avery  Dam  as  an  isolated  structure  has  suffi¬ 
cient  capacity  to  handle  any  historic  flood  and  even  the 
estimated  Test  Flood.  However,  the  dam  would  not  function  as 
an  isolated  structure  as  long  as  the  severe  constriction  to 
flow  at  Main  Street  exists.  At  present,  the  dam  is  partially 
protected  from  the  possibility  of  even  greater  flows  by  the 
constrictions  in  the  upstream  channel  and  any  plans  to  improve 
upstream  channel  capacity  must  consider  the  maximum  capacity 
of  the  dam. 

5 . 3  Downstream  Dam  Failure  Hazard  Analysis 

The  downstream  flood  hazards  that  would  result  from  a 
failure  of  the  dam  were  estimated  using  the  procedure  set 
forth  in  "Rule  of  Thumb  Guidelines  for  Estimating  Downstream 
Dam  Failure  Hydrographs,”  Corps  of  Engineers,  New  England 
Division,  April  1978. 

The  assumed  failure  condition  is  that  the  water  surface 
upstream  of  the  dam  is  at  the  normal  pond  elevation  of  491.5 
feet  (MSL)  and  that  the  flow  over  the  spillways  and  through 
the  sluice  gates  is  2000  cfs.  The  assumed  flow  is  less  than 
the  10-year  flood  flow  of  2600  cfs  and  represents  a  significant 
runoff,  but  not  a  major  flood  condition.  The  design  drawings 
of  the  dam  indicate  that  the  stream  bed  above  the  dam  is  at 
478  feet  (MSL).  Thus,  the  total  head  on  the  dam  at  the  time 
of  failure  would  be  13.5'.  The  failure  is  assumed  to  result 
in  an  average  gap  width  of  30  feet  in  the  dam.  The  resulting 
increment  in  flow  would  be  2500  cfs  which,  when  added  to  the 
initial  flow  of  2000  cfs,  yields  a  maximum  of  4500  cfs  in  the 
downstream  reach. 

This  flow  level  is  very  similar  to  the  4400  cfs  used 
as  the  500-year  flow  for  the  Flood  Insurance  Study.  Thus,  the 
500-year  delineation  can  be  utilized  to  estimate  the  level  of 
probable  damages  due  to  a  dam  failure  under  the  assumed  condi¬ 
tions.  Both  banks  of  the  river  below  Avery  Dam  as  far  as 
Winnisquam  Lake  would  be  subject  to  flooding.  The  greatest 
depth  of  flooding  would  be  upstream  of  the  Main  Street  bridge 
where  the  flow  would  surcharge  the  bridge  and  back  up  into 
the  various  commercial  structures  located  along  the  river. 

Below  Main  Street  and  above  Fair  Street,  the  flooding  would 
extend  over  a  greater  area  but  at  a  lesser  depth.  The  flood 
elevation  above  Main  Street  would  be  approximately  492  feet 
(MSL)  and  above  Fair  Street  the  elevation  would  be  approxi¬ 
mately  488  feet  (MSL)  .  Property  damage  in  both  reaches  would 
be  significant  and  the  loss  of  life  a  real  possibility  depend¬ 
ing  on  the  amount  of  warning,  if  any,  prior  to  the  failure. 


SECTION  6  -  STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability 

( a )  Visual  Observations 


The  extensive  field  investigations  of  the  dam 
revealed  no  significant  displacements  and/or  distress 
which  would  warrant  the  preparation  of  structural 
stability  calculations  based  on  assumed  sectional  prop¬ 
erties  and  engineering  factors. 

(b )  Design  and  Construction  Data 

While  no  original  computations  are  available, 
the  existing  plans  would  facilitate  the  preparation 
of  a  stability  analysis  were  such  an  action  deemed 
necessary . 

( c )  Operating  Records 

The  operating  records  on  file  with  the  NHWRB  for 
this  dam  reveal  no  evidence  of  past  instability  or 
changing  conditions  which  might  influence  stability  in 
the  future. 

(d)  Post  Construction  Changes 


The  only  changes  to  the  dam  since  construction 
involve  the  installation  of  motorized  sluice  gates  on  the 
left  side  and  the  provision  of  motors  for  the  existing 
leaf  gates  on  the  center  spillway.  These  changes  would 
be  expected  to  improve  the  dam's  overall  stability  by 
improving  its  ability  to  pass  high  water  levels. 

(e)  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  2  and,  in 
accordance  with  recommended  Phase  I  guidelines,  does  not 
warrant  seismic  analyses. 


REMEDIAL  MEASURES 


Dam  Assessment 
( a )  Condition 


time . 


The  Avery  Dam  is  in  GOOD  condition  at  the  present 


Adequacy  of  Information 


The  lack  of  in-depth  engineering  data  does  not 
permit  a  definitive  review.  Therefore,  the  adequacy  of 
this  dam  cannot  be  assessed  from  the  standpoint  of 
reviewing  design  and  construction  data.  The  assessment 
is  thus  based  primarily  on  the  visual  inspection,  past 
performance  history  and  sound  engineering  judgement. 

( c )  Urgency 

With  the  exception  of  items  7.3(d)  and  7.3(e) 
below,  the  improvements  described  herein  should  be 
implemented  by  the  owner  within  2  years  of  receipt 
of  the  Phase  I  Inspection  Report.  The  two  excepted 
remedial  measures  warrant  action  within  six  months. 

( d )  Need  for  Additional  Investigation 

No  additional  investigations  are  deemed  necessary 
at  this  time. 


Recommendations 


As  discussed  in  Section  5,  the  discharge  capacity  of  the 
Avery  Dam  exceeds  the  capacity  of  the  downstream  channel , 
primarily  due  to  the  constriction  created  by  the  Main  Street 
bridge.  As  a  result,  in  the  event  of  the  Test  Flood,  the  dam 
would  probably  operate  as  a  submerged  weir  instead  of  as  a  free 
overfall  spillway.  While  this  situation  presents  no  particular 
hazard  from  a  structural  stability  point  of  view,  it  is  none¬ 
theless  undesirable.  Thus,  the  NHWRB  should  consider  implement¬ 
ing  the  necessary  improvements  to  upgrade  the  capacity  of  the 
downstream  channel. 

Additionally,  technical  inspections  of  the  dam  should 
continue  on  a  two  year  basis. 
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7.3  Remedial  Measures 


The  Avery  Dam  requires  only  normal  operating  and  main¬ 
tenance  improvements.  Implementation  of  the  following  measures 
will  assist  the  NHWRB  in  assuring  the  long-term  safety  of  the 
dam : 


(a)  Remove  or  trim  all  trees  which  overhang  the  up¬ 
stream  channel  near  the  right  abutment  to  limit  the 
potential  for  these  objects  becoming  obstructions  during 
a  severe  storm. 

(b)  Repair  the  eroded  slope  revetment  along  the  right 
training  wall  and  monitor  this  area  for  future  deteriora¬ 
tion  . 

(c)  Repair  all  areas  of  cracked,  spalled  or  eroded 
concrete,  paying  particular  attention  to  the  proper 
filling  and  sealing  of  joints  and  cracks. 

(d)  Repair  the  inoperative  gate  mechanism. 

(e)  Provide  a  suitable  handwheel  to  permit  manual 
operation  of  the  hinged  leaf  gates  in  the  event  of  an 
emergency  and  store  the  device  at  the  site. 

(f)  Perform  routine  operating  and  maintenance 
procedures  on  the  hinged  leaf  gates  and  sluice  gates 
including : 

(1)  Inspect  the  oil  level  in  all  gearhead  housings 
every  six  months  and  record. 

(2)  Operate  all  gates  through  their  full  travel 
every  six  months  and  record. 

(3)  Grease  all  exposed  fittings  and  bearings  at 
recommended  intervals  and  record. 

(4)  Insure  any  other  service  and  maintenance 
operations  recommended  by  the  service  manual  are 
performed  and  recorded. 

(5)  Maintain  an  adequate  supply  of  spare  fuses 
at  the  site. 


(g)  Closely  monitor  the  seepage  through  the 
left  abutment,  noting  any  change  in  quantity. 

(h)  Instruct  local  municipal  officials  such  as 
the  police  and  fire  chiefs  in  the  proper  opera¬ 
tion  of  the  dam  and  arrange  for  their  access  to 
operating  equipment  in  the  event  of  an  emergency 
Such  a  program  might  decrease  response  time  in 
the  event  of  unforseen  circumstances. 

(i)  Institute  a  formal,  written  flood  and 
emergency  warning  system. 

7 . 4  Alternatives 

With  regard  to  the  recommended  improvements  in  the 
capacity  of  the  downstream  channel,  the  owner  could  leave  the 
channel  as  is  and  accept  and  flooding  that  might  occur  in  the 
event  of  a  severe  storm.  A  storm  of  this  magnitude  has  not 
occurred  in  the  area  of  the  dam  since  1938. 

There  are  no  meaningful  alternatives  to  the  operating 
and  maintenance  improvements  outlined  above. 
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CHECK  LISTS  FOR 

VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

DAM  SUPERSTRUCTURE 

Settlement  of  crest 

None  noted 

Vertical  alignment 

No  deficiencies  noted 

Horizontal  alignment 

No  deficiencies  noted 

Condition  at  abutments 

Left  abutment  is  massive, 
moderately  jointed  granite; 
approximately  1  gpm  seepage 
through  joints  in  rock.  Right 
abutment  consists  of  a  con¬ 
crete  wall  which  is  part  of 
the  foundation  for  an  old  mill 
building,  since  converted  to 
an  office,  built  immediately 
adjacent  to  the  dam;  inter¬ 
face  of  right  sluiceway  train¬ 
ing  wall  and  concrete  wall 
forming  right  abutment  open 
due  to  shrinkage  of  mass  con¬ 
crete;  some  surficial  cracking 
due  to  construction  procedures. 

Unusual  downstream 
seepage 

None  other  than  that  discussed 
above 

Foundation  drainage 
features 

Unknown 

OUTLET  WORKS 

(a)  Approach  Channel 

Slope  conditions 

No  evidence  of  instability 
along  4000  feet  of  restricted 
channel  from  Opechee  Bay 

Bottom  conditions 

lC' 

Some  siltation  along  entire 
channel 

Avery  Dam  May  31,  1978 

Laconia,  NH  NH  00465 


CHECK  LISTS  FOR 

VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

Log  boom 

7' 

Not  required 

Debris 

None 

Trees  overhanging 

r  / 

channel 

Small  number  of  overhanging 

trees  which  form  a  park  area 

(b)  Hinged  Leaf  Gated 

7 

near  right  abutment 

Spillways 

. 

General  condition  of 

concrete 

Good 

Rusting  or  staining 

None  noted 

Spalling 

None  noted 

Erosion  or  cavitation 

Minor  surface  erosion  on  spill- 

ways  and  on  buttress  separat- 

ing  spillways 

Visible  reinforcing 

None  noted 

Seepage  or  efflour- 

escence 

None  noted 

Cracking 

None  noted 

Condition  of  leaf 

Good  when  operated  electrically 

gates  and  operating 

No  handwheel  available  for  man- 

mechanisms 

ual  operation 

Junctions  with  side 

1 

spillway  wiers 

No  deficiencies  noted 

(c)  Side  Spillways 

i 

I 

General  condition  of 

i 

i 

concrete 

Good 

Rusting  or  staining 

None  noted 

Avery  Dam 
Laconia,  NH 


May  31,  1978 
NH  00465 


CHECK  LISTS  FOR 

VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

Spalling 

11 

None  noted 

Erosion  or  cavitation 

Minor  surface  erosion 

Visible  reinforcing 

I 

None  noted 

Seepage  or  efflour- 
escence 

| 

None  noted 

Cracking 

None  noted 

Condition  of  flash- 
boards  and  stanchions 

Good 

Junctions  with  left 
and  right  end  walls 

(d)  Dual  Sluiceway  Struc¬ 
ture 

No  deficiencies  noted 

General  condition  of 
concrete 

l 

Good 

Rusting  or  staining 

None  noted 

Spalling 

None  noted 

Erosion  or  cavitation 

i 

i 

I 

! 

| 

Complete  erosion  under  training 
wall  adjacent  to  side  spill¬ 
way;  minor  surface  erosion  on 
outlet  sill 

Visible  reinforcing 

None  noted 

Seepage  or  efflour- 
escence 

! 

l 

Minor  ef f lourescence  and  open¬ 
ing  of  construction  joint 
between  wall  with  eroded  base 
and  adjacent  buttress 

Cracking 

l 

None  noted 

Condition  of  stoplogs 

1 

Good 

A  _  e; 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

(e)  Sluice  Gate  Struc¬ 
ture 

General  condition  of 
concrete 

1 

Good 

Rusting  or  staining 

i 

None  noted 

Spal ling 

1 

i 

None  noted 

Erosion  or  cavitation 

i 

i 

i 

i 

i 

Some  erosion  at  base  of  west¬ 
ernmost  dividing  pier;  super¬ 
ficial  erosion  on  outlet  sill 

Visible  reinforcing 

i 

i 

1 

None  noted 

Seepage  or  efflour- 
escence 

None  noted 

Cracking 

j 

None  noted 

Condition  of  leaf 
gates 

/ 

i 

Good 

Mechanical  condition 
of  operating  mechan¬ 
ism 

(f)  Electrical  Operating 
Mechanisms 

! 

Two  right  hand  tandem  units 
operated  satisfactorily;  left 
hand  unit  would  not  open  elec¬ 
trically  and  blew  fuse;  left 
hand  unit  could  not  be  opened 
manually  either 

General  condition 

Good 

Lightning  protection 
system 

None 

Emergency  power 
system 

(g)  Service  Bridge 

None ,  but  not  necessary  as  all 
electrical  features  have  manual 
operational  capability 

Bearing 

Severe  spalling  of  supporting 
buttress  just  below  walkway 

Avery  Dam 
Laconia,  NH 
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CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


General  condition  of 
concrete 


Expansion  joints 


Drainage  system 

Handrails 

Removable  steel 
gratings 

(h)  Outlet  Channel 

General  condition 

Trees  overhanging 
channel 

Floor  of  channel 


Other  obstructions 


(i)  Existence  of  gages 


RESERVOIR 


(a)  Shoreline 


Evidence  of  slides 


7 jy 


wo 


we* 


CONDITION  &  REMARKS 


Extensive  cracking,  spalling 
and  ef f lourescence 

Open  joint  immediately  over 
buttress  dividing  two  spill¬ 
ways  with  leaf  gates 

Good 

Good  condition 


Good  condition 


Good 


None  of  note 

Considerable  erosion  under 
slope  revetment  placed  as  toe 
protection  adjacent  to  right 
downstream  training  wall/ 
abutment;  approximately  6  feet 
of  wall  footing  exposed 

Significant  hyraulic  constric¬ 
tion  at  Main  Street  bridge  600 
feet  downstream 

NHWRB  gage  at  dam  plus  USGS 
gages  upstream  and  downstream 


None 


Avery  Dam 
Laconia,  NH 
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CHECK  LISTS  FOR 

VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

Potential  for  slides 

ffOC- 

Shoreline  stable 

(b)  Sedimentation 

Minor  along  entire  restricted 
channel 

(c)  Upstream  hazard  areas 
in  the  event  of  back 
flooding 

Many  residences  and  businesses 
subject  to  backf looding ;  storm 
drains  already  back  up  when 
Opechee  Bay  too  high 

(d)  Changes  in  nature  of 
watershed  (agriculture 
logging,  construction, 
etc .  ) 

None  noted 

DOWNSTREAM  CHANNEL 

Restraints  on  dam 
operation 

Main  Street  bridge  600  feet 
downstream  is  significant 
hydraulic  construction 

Potential  flooded 
areas 

Many  homes  and  businesses  po¬ 
tentially  subject  to  flooding 

OPERATION  AND  MAINTENANCE 
FEATURES 

(a)  Reservoir  regulation 
plan 

Normal  procedures 

Regulate  Opechee  Bay  as  Lake 
Winnipesaukee  discharges  vary 

Emergency  procedures 

Minimize  flooding  through 

Laconia 

Compliance  with  des¬ 
ignated  plan 

a  c 

Satisfactory 

Avery  Dam 
Laconia,  NH 


May  31,  1978 
NH  00465 


CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

(b)  Maintenance 

Qual ity 

Satisfactory 

Adequacy 

Satisfactory,  but  maintenance 
of  electrical  and  operating 
systems  should  comply  with 
manufacturer's  guidelines  and 
be  formally  recorded 

APPENDIX  B 


FIGURE  1 


Site  Plan 

General  Plan  and  Sections 

Details  of  Sluiceways 

Details  of  Cable  Drum  Hoist 

List  of  pertinent  records  not 
included  and  their  location 

J.P.  Rogers  article  of  the  history 
of  Avery  Dam 

Letter  dated  27  January  1970 
from  the  NHWRB  to  the  Davis 
Tool  Company  discussing  flows 
at  the  Avery  Dam 


The  NHWRB,  37  Pleasant  Street,  Concord,  New  Hampshire, 

03301  maintains  the  following  records  on  this  dam: 

(a)  Letter  dated  11  January  1978  from  the  NHWRB  to  the 
Peter  Dutile  Fuel  Company  concerning  drainage  prob¬ 
lems  in  Laconia  when  Opechee  Bay  is  above  normal 
levels . 

(b)  Letter  dated  20  May  1976  from  the  NHWRB  to  the  Allen 
Rogers  Company  discussing  discharges  for  the  six  new 
gates . 

(c)  Memorandum  dated  3  July  1956  by  the  NHWRB  discussing 
flood  flows  out  of  Lake  Winnipesaukee . 

(d)  Operating  records  for  periods  both  before  and  after 
the  state's  takeover  of  the  dam. 

(e)  Two  reports,  one  prepared  by  the  Department  of  Housing 
and  Urban  Development  and  one  prepared  by  the  Corps 

of  Engineers  concerning  the  hydrology  of  the 
Winnipesaukee  River. 

The  Board's  telephone  numbers  are  (603)  271-3406  or  (603) 

271-1110. 


•  • 


Dam  Has  Played  Key 
Role  in  City's  History 


Editor’s  Note:  (m- 
provements  on  Avery  Dam 
which  were  started  :n  late 
March  are  being  completed 
today  The  N  H.  Water 
Resources  Board  sent  a  crew 
to  -  ns ta  11  six  new  motorized 
gates  and  equipment  tor 
electric  operation  oi  the  two 
main  ieaf  gates.  The 
following  article,  researched 
and  written  by  James  P. 
Rogers,  chairman  of  the 
board  oi  Allen-Rogers  Carp., 
describes  Avery  dam  since 
Colonial  times. 

The  Water  Resources 
Board  owns  over  100  dams  in 
the  state  and  is  responsible  • 
for  their  operation  including 
control  of  the  flow  or  water 
The  legislature  • 

authorized  the  board  to 
acquire  title  to  the  Avery 
Dam  and  to  spend  335  000  of  . 
state  funds  for  its  im*  • 
pro'.vrr.enfs.  provided  523.000  j 
oi  matching  iunds  were  . 

:p*v:q*d  by  Avery  Dam  • 
uorp  ’  • 

\:>n- Rogers  Corp  .  being 
the  only  ore  of  the  local  mills 
presently  using  the  water, 
impounded  by  this  dam.:- 
contrib’jted  the  525,00*  andj; 
received  a  guarantee  to  ten*? 
> ears’  use  of  water  through,': 
the  Perley  Canal.  This  canal,  ft 
whicn  is  now  almost  entirely  j 
enclosed  in  concrete,  was  I 
originally  an  open  brook  i 
which  left  the  river  about  one-  f 
quarter  mile  above  the  dam  1 
and  ran  from  there  under  a  j 
narrow  bridge  to  the  present  ; 
location  of  a  turbine 
generator  at  the  easterly  end 
<>f  the  Alien-Kogers  p/ant.  j 
The  generator  was  installed 
■  ■  Laconia  Car  Company 
'ibo’it  -jo  years  ago  jnd  has 
bven  completely  overhauled 
during  tne  past  year 

'  ht*  time  of  the 
it*' v..!u  nonary  War  the 
pr--f*!t  area  comprising  the 

Mam  St.  business  and  in* 
i.istrai  area  was  divided  by 
me  Winmpesaukee  River 
?;*tw**vn  the  towns  _°f 

•  •  ;*rt..ntoR  and  Meredith.  *he 

,  u-rv  side  was  later  to 
part  of  Gilford  and 
*  tr  :  -element  on  both  staes  5 
•  -o  river  came  ?o  be  known  : 
,  Meredith  Bridge 


Samuel  Jewett  settled  on  1  <“'*r  :ne  end  01  *Vorld 

the  Gilmanton  side  in  1777  »■  «»*•  owners  ot  the 

and  after  a  tew  years  moved  Avery  Dam  and  water  rtgnu 
on  to  build  a  house  about  one-  realized  that  major  repair> 
half  mile  upstream.  He  sold  wepe  needed  ,n  or^er 
land  and  water  rights  to  Col.  properly  «*omrol  the  flow  ot 
Samuel  Ladd  and  together  j*ater  They  engaged  Ro.and 


tney  built  '.he  first  log  dam 


Burlingame,  j  qualified 


where  several  mills  were  hydraulic  engineer,  to  ma*e 
soon  operating.  The  early  / s  :  ,J  d  ‘  e s  re*  corn- 

attempts  at  dam  construction  (  mentations  He  round  that 
were  thwarted  by  occasionaJ  J  lh*  var,l>u*  ,lumes  3nU  vvaler 
flooding.  i  *he*li  »ere  :n  some  c^Tt  '*1 

About  1790  Daniel  A  verv  •  bad  repair  and  in  general  had 
moved  from  Straiham  to'  capacnv  m  excess  of  the 
Meredith  Bridge  and  opened  amount  01  water  available, 
up  a  store  in  a  small  building  1  attempt  was  made  ,o 
near  the  ortdge  at  Mill  Sl  •  apportion  the  water  *c- 
Averv  abo  had  other  business  cording  to  the  several  frac- 
mterests  and  he  reolaced-Lhe  *,oni  allotted  by  existing 

- -  agreements,  but  witnout 

original  log  dam  with  a  more  much  success 


durable  structure.  However, 
on  numerous  occasions 
during  the  19th  century  high 
water  caused  severe  damage 
As  time  went  on  various  in¬ 
dustries  on  both  sides  of  the 
river  utilized  water  power 
and  managed  to  make 
repair*  *0  'h*  /lam  rvco*v*ry 
to  ke*»p  their  mills  running. 


j  In  July.  1949  the  N  H  Water 
Control  Commission  found 
the  old  dam  to  be  in  a  state  ot 
disrepair,  and  alter  a  pubJic 
hearing,  ordered  that  it  be 
repaired  or  rebuilt  according 
to  plans  and  specifications 
approved  by  the  commission. 
'■  The  Avery  Dam  Corporation 
I  was  organized  with  the 


fn  l*>.\  'he owners  of  wafer  -J  following  directors.  A  O. 
right*  at  Meredith  Bridge  J  Cormier.  LAV  Guild.  K  A. 
entered  into  an  agreement  {  Kiilam.  J  P.  Rogers  and  tv  B. 
with  •  Winrtipisstogee  '  Lake  j  Weissblatt  Rogers  was 
'  otton  and  Woolen  1  elected  president ;  Weissbiatt 
Manufacturing  Company.  J  as  vice-president:  Earle 
which  owned  various  rights  j  Kinsman,  treasurer  and 
upstream  .at  Lake  Village.  1  Arthur  Nighswander.  clerk, 
later  Lakeport  and  on  a  good  j  Plans  and  >pec:tications  tor 
portion  of  the  shore  line  of  the  ;  the  new  dam.  provided  by 
big  lake  itselfi  The  *  Knand  Burimgame.  were 
agreement,  in  effect,  defined  1  approved  and  put  out  for  bids. 
le\e»  of  water  to  be  !  The  contract  was  awarded  to 


maintained  at  Avery  Dam. 
and  guaranteed  a  minimum 


\V  M  Biss**n  and  Son  and 
.work  was  commenced  on 


flow  of  water  throughout  the  |  Aug  fit.  1949.  witn  only  lour 
•.ear  |  i  months  allowed  for  com- 

In  recent  years  the  water  pletion  Actually  the  con- 

Re*ources  Board  ha»  1  struction  was  completed  on 

acquired  the  dams  at  both  m 

Lakeport  ar.d  Laconia  and.  in 
'p:te  0;  certain  riparian 
righi>  still  m  private 
nwrership.  controls  the  tlow 
os  w.i rrom  Lake  Wm- 
nipe-.iunee.  primarily  for  the 
b*»r»e:>'  and  protection  of  the 
public  Certain  conditions 
resuming  from  natural  causes 
h  a**  silt  in  the  river 
/•njisnei  jt  various  Meat  huts 
and  occa -.anal  heart  rainfall 
-pnng  run-ott.  somenm*x 
causes  high  water  m  ihe  lakes 
and  rivers 


Nov  .18  and  the  first  power 
was  delivered  to  the  Belknap 
Mill  Dec  12.  In  addition 
to  the  Bissons  ;  ■  Bill  1  and 
■Reg  1  some  credit  :s  due 
Simmy'*  Clement,  foreman 
for  the  Bissons,  and  Henry 
Erickson,  well-known  ar 
chitect  engineer,  who  acted 
as  clerk  of  the  works 

Belknap  Mills  Co'-poration, 
later  known  as  Belknap- 
Sulloway  Mills,  was  sold  to  a 
New  Vork  concern,  bur 
continued  using  ’.he  water 
power  until  1969.  Meanwhile, 
a  new  corporation.  Belknap 
Industries.  Inc.,  acquired 
most  of  the  knitting  machines 
and  moved  to  the  former  ski 
factory  on  New  Salem  SC. 
This  marked  the  end  of  an  era 
lasting  about  175  years  during 
which  the  Avery  Dam  sup¬ 
plied  at  least  part  of  the 
power  for  a  succession  of 
nearby  mills  located  near  the 
bridge  at  Mill  St. 

It  is  not  generally  un¬ 
derstood  that  the  mam 
purpose  of  the  Avery  Dam  is 
to  maintain  the  level  of  Lake 
Opechee  within  reasonable 
limits  as  the  discharge  of 
water  from  Lake  Win- 
ntpesaukee  varies  according 
to  weather  and  channel 
conditions  Perley  Canal  has 
rights  to  at  least  one-fifth  of 
the  water  flowing  in  the  river, 
but  does  not  have  the 
■  capacity  to  draw  even  that 
amount  during  periods  of 
heavy  ratntall  and  spring 
run-off.  It  is  expected  that 
with  the  new  equipment  in- 
.  stalled  at  the  dam  it  wll  be 
possible  to  regulate  the  flow 
more  economically  and  to  the 
satisfaction  of  everybody 
concerned. 

J.  P.  Rogers 


w 


4.  View  from  dam  of  erosion  on  right 
side  of  downstream  channel 
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